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Many countries have been affected by food and oil price shocks. Rising energy costs have manifested themselves through higher prices of gas at the pump and through price increases for many other goods such as kerosene and transport. But in some countries there has also been some degree of protection for consumers for example when authorities have chosen to try to keep electricity tariffs affordable through implicit subsidies (which are unfortunately often poorly targeted). For food prices, the effect on consumers has often been more rapid than for oil-related products, as the increase in import prices have been typically fully passed on to consumers and has often been accompanied by increases in the prices of domestically produced foods. Recent attention has therefore rightly been focused on food prices, but the issue of oil prices is important as well. While food prices tend to have a larger direct impact on consumers due to the larger share of food in total household consumption, oil prices may have larger multiplier effects than food prices because oil-related products are used as intermediary products in many productive sectors. This paper-a product of the Development Dialogue on Values and Ethics, Human Development Network-is part of a larger study by the Africa Chief Economist Office and the Development Dialogue on Values and Ethics on the impact of the food price crisis in Africa and the policy responses available to governments. This research was started in the Africa PREM department and benefits from funding from the Africa Region Regional Studies Program as well as the Belgium and Luxemburg Poverty Reduction Partnerships. Policy Research Working Papers are also posted on the Web at http:// econ.worldbank.org. The author may be contacted at qwodon@worldbank.org.
It therefore remains an open question as to whether the medium-term impact of food or oil prices is likely to be larger in any given country. It also remains open to question as to whether urban as opposed to rural households are most likely to be affected. While urban households are likely to rely on consumption of imported goods more than rural households, the weight of food and possibly oil-related products may well be larger in the consumption patterns of rural than urban households. Answering these questions may be useful to guide discussions on compensatory measures that governments can take to respond to the twin crisis of higher food and oil prices. In this context the objective of this paper is to provide a comparative analysis of the multiplier impact of both types of price shocks using a recent Social Accounting Matrix for Ghana. The paper finds that both the direct impacts of food prices and the indirect impacts of oil prices are potentially large, so that both should be dealt with by authorities when considering compensatory measures to protect households from higher consumer prices.
1.

Introduction
The recent increase in food and oil prices is having a major effect on the poor in developing countries (see e.g., Ivanic and Martin, 2007; International Monetary Fund, 2008; Wodon et al., 2008; Wodon and Zaman, 2008; and World Bank, 2008a and 2008b) . Much of the recent discussion has focused on the impact of food prices, while that of oil prices seems to have been somewhat downplayed in order to deal with the food crisis. Yet it is unclear which type of shock is likely to have the largest impact on consumer prices and thereby on poverty in the medium term. While there has been substantial empirical work on assessing the impact of both types of shocks separately, there are few analyses that aim to compare the two shocks in a common analytical framework. The aim of this paper is to provide a comparative assessment in a simple general equilibrium framework of the potential impact on the cost of living for urban and rural households in Ghana that would follow from an increase in the price of either oil or food products, with an emphasis in the case of food on the price of cereals.
This topic is important in general, but also for Ghana. Indeed, food prices have increase rapidly in recent months in Ghana as in other sub-Saharan countries, and the population of many of these countries has been affected, with in some cases demonstrations taking place in the streets to request interventions by governments. Oil prices have also increased rapidly over the last few years, with direct and indirect effects for consumers as well as for firms such as utilities which rely on oil for their production.
The oil price shock has manifested itself through increases in prices of gas at the pump as well as through price increases for other goods such as kerosene and transport. In some countries, higher energy costs have also led to higher deficits by government controlled electric utilities, especially where a large part of power generation is thermal and where governments have resisted an increase in electricity tariffs. For food prices, the effect on consumers has often been more rapid and severe than for oil-related products, as the increase in import prices has been typically fully passed on to consumers and has often been accompanied by similar increases in the prices of domestically produced foods.
As a result of these price shocks, many governments are now struggling to implement compensatory measures, especially in order to offset part of the negative impact of food prices on the poor. These measures range from reducing import and other taxes to providing food subsidies, expanding social safety nets and food distributions (for example through school feeding) and implementing public works schemes. While attention has focused on food prices in recent months, the issue of oil prices is important as well. Food prices tend to have a larger direct impact on consumers due to the large share of food in total consumption, but oil prices may have larger multiplier effects than food prices because oil-related products are used as intermediary products in many productive sectors. It therefore remains an open question as to whether the impact of food or oil prices is likely to be larger in any given country. It also remains open to question as to whether urban as opposed to rural households are most likely to be affected. While urban households are likely to rely on consumption of imported goods more than rural households, the weight of food and possibly oil-related products may well be larger in the consumption basket of rural as opposed to that of urban households. Answering these various questions may be important in order to provide at least some guidance for the discussion of the compensatory measures that governments could take to respond to this twin crisis.
From a methodological point of view, both partial and general equilibrium models can be used to assess the impact of an increase in prices on households. While general equilibrium effects often include strong assumptions, they have the benefit to take multiplier effects into account. In this paper, we rely on the simplest form of general equilibrium models, namely the Social Accounting Matrix framework (SAM hereafter). A SAM is primarily a data framework which functions as a double-entry square matrix recording in columns payments (or expenditures) and in rows receipts (or incomes) of transactions made by the different activities, commodities, and agents in the economy. When SAMs are used as models, for example to assess the impact of quantity or price shocks, they are typically static models with fixed technical coefficients (i.e., Leontief technology) and prices. A key advantage of SAMs over Input-Output tables is that data from household surveys on incomes and consumption patterns can be integrated into the analysis. On the other hand, as compared to computable general equilibrium models, SAMs cannot take into account behavioral reactions to various types of shocks.
There is a very large literature on the use of SAMs for economic work which cannot be reviewed here. In developing countries, examples of studies include Adelman and Taylor (1990) , Dorosh (1994) , Taylor and Adelman (1996) , Thorbecke and Jung (1996) , Khan (1999) , Arndt et al. (2000) , Bautista et al (2001) , and Taylor et al. (2002) . A good review of the SAM approach to modeling can be found in Thorbecke (2000) which builds on an earlier synthesis by Defourny and Thorbecke (1984) . While SAMs have a number of limitations, one of those we wish to emphasize here is that the "traditional" SAM model assumes that average expenditure propensities hold for exogenous demand shocks, implying income elasticities equal to one. A more realistic alternative mentioned in Pyatt and Round (1979) and Lewis and Thorbecke (1992) is to use marginal expenditure propensities.
While most of the applications of the SAM technique have focused on the impact of exogenous quantity or demand shocks, in this paper, our objective is instead to use a recent SAM for Ghana to assess the potential impact of the increase in oil and food prices on the cost of living for the consumption basket of various types of households. The structure of the paper is as follows. Section 2 provides our methodology for assessing the impact of oil and food price shocks on the cost of living in Ghana for urban and rural households in a social accounting matrix framework. In section 3, we present our empirical results. A brief conclusion follows.
Methodology
Algebraically, a SAM is a schematic representation of the flow transactions between different sectors or institutions in an economy. The convention that is used defines the cell of the SAM as the value of payments from sector/institution j to sector/institution i. In order to use the SAM as a price model, some accounts have to be considered exogenous. Exogenous accounts are the accounts for which the expenditures can be set independently from income, or said differently the accounts for which changes in incomes do not affect expenditure levels. The choice of which sectors to consider as exogenous usually depends on the nature of the simulation experiment, but Government, Capital Account, and the Rest of the World are often candidates. 
which implies that the price of output of sector j is a weighted average of the prices of goods sector j buys with weights given by the physical technical coefficients, plus exogenous payments per unit of sector j's output. Using matrix notation the resulting system of price equations can be written as . According to Blair and Miller (1985) , these value-based technical coefficients can also be given a physical interpretation using "dollars worth of output" as a measure of physical quantity. Under this interpretation, since the physical measure is equivalent to the monetary measure, all prices are equal to one. In physical terms, the technical coefficient represents the dollars worth of output of sector i per each dollar worth of output of sector j. Then equations ( ij a 5) and (6) become
One of the key features of the SAM model is the constancy of the technical coefficients implied by the excess capacity assumption for all sector/institutions. This not only implies the constancy of the physical technical coefficients, but also the constancy of the price ratio. For details see Miller and Blair (1985) or Moses (1974) . That is:
which means that the effect on prices of a change in the exogenous payments per unit of output, or simply a change in exogenous per unit costs, is given by the inverse (multiplier) matrix
Note that since all prices are equal to one, the absolute change in prices/costs is exactly equal to the percentage change.
The economic interpretation of most of the prices in the model is straightforward. The prices of activities can be understood as producer prices, the prices of commodities as consumer prices, and so on. The price of households can be understood as a cost of living index since it is computed as a weighted average of all the goods the households buy (in and outside the household), plus tax payments. In this paper, we consider the Rest of the World account to be the only exogenous account.
Since we are assuming that the price of oil (or food) is given by the international market, oil (or food) is modeled as a fixed price sector (the equivalent of a supply constrained sector in the value model). This means that the price of the sector can only be increased exogenously from its current level. Following the notation used by Lewis and Thorbecke (1992) after adapting it to the price model, it can be shown that the final effects on prices, given an exogenous price shock, are given by
where nc p is a vector of prices of unconstrained sectors; is a vector of endogenous costs for fixed price sectors; is a matrix of expenditure propensities among unconstrained sectors; In the next section all the computations are performed using SimSIP SAM, a powerful and easy to use Microsoft® Excel based application with MATLAB® running in the background that can be used to conduct policy analysis under a Social Accounting Matrix (SAM) framework.
It was developed by Parra and Wodon (2008) , and it is distributed free of charge, together with the necessary MATLAB components. The accompanying user's manual describes how to use it and the theory behind the computations. The application can be used to perform various types of analysis and decompositions, and to obtain detailed and graphical results for experiments.
Data and Empirical results
Structure of the Ghana SAM
The 2005 We present simulation results for the impact of price shocks on the cost of living for households. The way we simulate the price shocks is consistent with the assumption that the price of imports is set in international commodity markets, and will not be affected by supply and demand decisions in Ghana. This means that shocking the price of oil or rice/food will affect other sectors in the economy only through the size of the shock, absent all feedback effects that could generate the sector being shocked. This is equivalent to the shocked sector being exogenous when applying the price shock. If there are price ceilings above the base prices (as will be considered later) then a sector becomes exogenous after reaching its ceiling 3 .
3.2.
Impact of an increase in oil and other fuels prices
In this section, we simulate the impact of a 34 percent increase in the prices of oil and other fuels on the cost of living for different types of households. The choice of the level of the increase in prices (34 percent) is arbitrary, but it does not matter since the model is linear 4 (this means that, for example, the effects of a shock of 68 percent would simply be twice as large as what we have obtained for 34 percent). The share of imports for the supply of crude oil in Ghana is 95.6 percent and the one for other fuels is 92.0 percent, with shares of total imports of 9.5 and 4.7 percent, respectively (oil has been discovered recently in Ghana, but for the moment the country is still importing oil for its consumption). Table 3 provide a first set of results. The activities that are most affected by the increase in the oil and other fuels prices are diesel, petrol, transport services, trade services, and fishing (electricity does not seem to be affected as much, probably because generation in Ghana relies in part on hydraulic power). The table also provides the decomposition of the price increases. The activities that are impacted the most by the price shock typically have the largest direct effects.
For example, more than 90 percent of the price change in petrol and diesel is explained by direct effects, and more than 40 percent in the case of fishing. Overall however, the indirect effects account for a larger share of the total effect than the direct effects. While this may lead to an overestimation of the total effects since we assume that there are no behavioral adjustments in the economy, it does suggest that at least in theory, the total effects may be large. Indeed, the total potential effect is large with the producer price index potentially increasing by a total of 7.18 percent. Table 4 provides the effects on the cost of living for households. Overall, the increase in cost of living is estimated at 6.19 percent. The indirect effects contribute the bulk of the total effects, with the direct effects accounting for less than 14 percent of the final change in cost of living. Note that the direct effect is simply computed as the product of the share of total consumption accounted for by oil and other fuels (for example, 1.14 percent in urban areas) times the share of total income allocated to consumption (93.1 percent in urban areas), times the price increase for oil (34 percent). Thus, the direct effect is estimated at 0.36 percent in urban areas. The direct effect represents itself about 10.69 percent of the total effect we obtain the total effect at about 6.19 percent. These results suggest that the impact of an increase in crude oil and other fuels on household expenditure could be large. This result is not too surprising given that Urban households are slightly more affected than rural households, and exhibit lower direct effects. The slightly higher impact on the cost of living of urban households can be partly explained by the higher consumption share for diesel, petrol, transport, and community services in urban areas, which experience higher price changes. However, if we were looking at poverty (using for example poverty gap measures), since rural households tend to be much poorer to start with than urban households, the negative impact of the oil shock would probably be larger for rural households.
Impact of an increase in the price of rice
The same approach can be used to simulate the impact of food prices, and we start with a single commodity, namely rice (this commodity is chosen as Ghana is a net importer of rice). For comparability purposes, we also simulate the impact of a 34 percent increase in the price of rice.
Imports account for 54.8 percent of the total supply of rice in Ghana, and represent 3.4 percent of aggregate imports. Table 5 summarizes the results. The activities that are most affected by the increase in the price of rice are informal and formal food processing, other services and public administration. The total potential effect on the producer price index would be of 1.46 percent. Table 6 provides the effects on the cost of living for households. Overall, the increase in cost of living is estimated at a much lower 1.74 percent. There are three main reasons for this lower impact as compared to oil. While rice represents a larger share of total consumption than oil-related imports, the indirect effects of the price increase are substantially lower for rice than for oil imports. In addition, urban households are, again, slightly more affected than rural households.
Impact of an increase in the price of cereals
While rice prices have increase substantially, the price of other food items, and especially other cereals, has also increased. It is therefore useful to assess the overall impact of the increase in cereal prices. The 2005 SAM for Ghana includes four accounts for cereals: Maize, rice, sorghum and millet, and other grains. The prices for the four accounts are each increased by 34 percent. Imports account for 27.4 percent of the total supply of these commodities in Ghana and import propensities vary, reaching 95.7 percent for other grains, as compared to 54.8 percent for rice (because rice is locally produced). Table 7 In terms of the increase in the cost of living, rural households are this time more affected by the increase in the prices of cereals than urban households. The main explanation for this result is a consumption share for cereals in rural households that is twice as high as the corresponding share for urban households. The total increase in cost of living for households in Ghana would be 3.65 percent as a result of this combined price shock on all key cereal products.
The results are summarized in Table 8 .
Impact of an increase in the overall price of food
At the extreme, one could argue that the price of other food items might also increase if the price of cereals increases. We therefore run one last simulation, with a 34 percent increase in the price of all food products. The 2005 SAM for Ghana includes twenty five accounts for food, with imports accounting for 8.5 percent of the total food supply in Ghana. Table 9 contains the resulting price change for all the sectors in the SAM. The activities most affected by this price shock are, by a large margin, cocoa processing (27.2 percent), and formal (22.2 percent) and informal food processing (25.3 percent). Textiles (17.0), dairy products (16.6), and meat and fish processing (14.9) follow in impact size. The final impact on the Producer Price Index (PPI)
would be 11.6 percent.
The food share in final consumption by households is 34.1 percent, which is probably on the low side. Judging by the increase in the cost of living, rural households are again slightly more affected by the increase of the prices of all food items than urban households. Even though the food share in final consumption, and therefore the share of direct effects is much higher for rural households than for rural households (97.1 percent versus 68.9 percent), the indirect effects compensate for the initial difference and make the impact on the cost of living fairly similar in urban and rural areas. The total increase in cost of living for households in Ghana would be 12.86 percent as a result of the price shock. The results are summarized in Table 10 .
Conclusion
This chapter has used a simple SAM-multiplier approach to examine the impact of oil and food price shocks on rural and urban households in Ghana. In other words, assuming that Ghana faces oil and/or price shocks, we analyzed which sectors of the economy would be mostly affected and what would be the distributional implications of these shocks on households given the patterns of consumption observed for urban as opposed to rural households. At least two important results stand out from the analysis.
First, while the impact of an increase in the overall level of prices for food would have a larger negative impact on the cost of living of households, the impact of an increase in oil prices could be larger than that of an increase of cereal prices only. Second, whether one looks at the impact of price increases for rice, all cereals, all food items, or oil imports, the differences in increases in cost of living for urban and rural households are fairly similar. To the extent that rural households are significantly poorer than urban households, and thus have fewer means to deal with price shocks than urban households, this would suggest that special attention should be given to compensatory mechanisms in rural areas, even though the consumption of imported goods which are most susceptible to price increases is indeed higher in urban areas.
While the results from our analysis should be treated with caution (among others because the SAM multiplier analysis may overstate the impact of price shocks due to its inability to take into account behavioral reactions to price increases), they do provide some pointers and stylized facts that are worth considering when implementing policies to aim to offset part of the negative impact of higher oil and food prices for the population. Source: Authors' estimations using SimSIP SAM. Source: Authors' estimations using SimSIP SAM.
